Molecular modeling of HIV-1 coreceptor CCR5 and exploring of conformational space of its extracellular domain in molecular dynamics simulation.
The chemokine receptor CCR5 functions as a major fusion coreceptor for macrophage-tropic human immunodeficiency virus entry into cell. Here we report a three-dimensional model of CCR5 built using molecular modeling approach. Because the virus binds to extracellular domain of the receptor, special attention was given to conformational flexibility, hydrogen bonding, and environmental polarity properties of this protein part. Such data were obtained in the result of molecular dynamics study of the extracellular domain. It was shown that during the simulation the extracellular segments form a compact globular domain with numerous long-range hydrogen bonds between them. First loop of the receptor stays quite rigid while N-terminal region and loops 2, 3 are rather flexible. A number of amino acid residues disposed in unfavourable environment and, therefore, potentially involved in binding of CCR5 to viral glycoproteins and chemokines, was delineated. Comparison of the results with available experimental data permits a proposal that such residues in loop-1 and N-terminal part of the receptor are important for HIV-1 entry, while those in loops 2 and 3 participate in ligand binding. Perspectives of rational alteration of virus-binding activity of CCR5 are discussed.